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(54) ADAPTIVE ARRAY ANTENNA SYSTEM 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To calibrate the amplitude 
and phase of a signal of each antenna element within a 
transmitter-receiver of a communication system where 
transmission and reception are conducted by time 
division as in the TDD(time division duplex) system 
independently of external information during 
communication with respect to an array antenna used for 
the transmitter-receiver. 

SOLUTION: A 1st transmitter 1-3-1 has a means 1-5-1 
that transmits a transmission signal to an antenna 
element 1-1-1 and feeds back the signal to at least one 
of receivers 1-4-1 to l~4-k. Each of other transmitters 
1-3-2 to 1-3-k than the 1st transmitter has a means 1- 
5-k that transmits a transmission signal to a 
corresponding antenna element among antenna elements 
1-1-2 to 1-1-k and also to a 1st receiver 1-4-1 
corresponding to the 1st transmitter. The amplitude and 
the phase of a signal of each antenna element are 
calibrated with a weighting according to a desired 

directivity obtained from the amplitude and the phase of an output of the 1st receiver 1-4-1 and 
each amplitude and each phase of outputs of other receivers 1-4-2 to 1-4-k than those of the 
1st receiver. The calibration is conducted within a reception time slot period. 
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OWiWciS* - k -Ctti# BOgfllil^ai* t# 4>ix 
4111k, i*I«iJMW*>feiSfe*i*l»*4HttU, 

lizmi Z k •CSB»««OtB*(c#i5>ii4 * 2 fctt L 
T, rai/«2j <OjMWHtrfTV\ B«[WtS&7 
y-f-Hg^Oi#B<oeMk-t4. 
[0018] ^BJ^iJ^SfefiJtcJ: l>fflJE57l^-7y 
r^S«. N(N^2, WiSS:)*07y7 i 7^i:, N 

mnmmt, nmn&mt. 7>m$*mzm 
zti^yT-Htwzntx mmi) i < nftsaw) 

b?7\s-7>Ti'<7)m>w-yi®m*hmm 
tmmmm^tzm.?z>n*'imw.®®t. % 

K»tt¥ao+Ok- 1 (2SkSM- 1 , HiaE»)#It 

4><0k#B^^ia*^M^I.ft^^k-l#B L 
<tik+i*i<?«fflHc««W-6H-2ffl«W3m^ v 
^-k , fll 1 O^-f •y^t'7yr7Si !L *^Sfitai3(-M 
<bft£>fi^-tL<tiSI2co;W »f-4fct4»3tf)X-f 7 

k. ±B«#BW»i5>«4>*i*ai • i4fflH$-fflv^#7 



!( 6) 000-216618(P2000-21JL8 



[ o o 1 9 ] m L<u» flrefiH • afflcaEHSsui 
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£\ l-3ti38flHI*, l-4tt»i*&, 1-5(4#«¥I& 
£\ l-aiMti^jEB2K*GQftfrs l-7t4»l«lttlM 

[0032] #8Hj£fctt6Ha&WTfciF-r. OTcO 
fig • tM««««£1WWW-«fcttfcs 
*»3I»X*3W-*fc Witf. AS: fig, 6 

9, ?%b*>B=texi>{ie)X-$iffi-&i><7)t1-&. 
[003 3] i#I07'9^K*tt4A**-**Xit 

u wwcawt, s-^^mofig- m&m 

ffiitc J: l>fig(2ffi£»#flD;i <!>*ifca<D«*fc*tLT 
[0034] 

=W i M i R i X i (l) 

ZZX\ * i H*tl?il7yf"t-iStVlr-7')\,X'£.tl 

7U-7yTi-Xl%ft&mZft^tzmzim<r>7y 

yj-izn i x m^mzmti $ fise§y t ittJaTo 

[00353 y t i=W i s i M i T i (2) 
feb-f . SKllW^-VfcHRStf Sfc*>fci4y ti =y 

yti=(W 0 pt/M i R i )s i M i T i 
=W 0( , t s i (T i /R i ) (3) 

Ki^Ri/Ti (4) 

mizifcmmmKmzxtbiuf, &7yymn 
mffi-mnvaEtfsi&iiKh. mix. lms^y 
y^m^tLtz^, mBnryyy-izm&ffiE 
mzuittz fcttjE«4JaT<oaT4i & z b #t-# 
s. 

[0036] 
H i =K i /K 1 

= (R i /T i )/(R 1 /T, ) 

-T, Ri/diRt ) (5) 

«QES*lfcaj*y',itt*(3)i:*®tJB^'CJaT«)*C 

[0037] 
y'ti^WoptSiTi/RiHi 
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=W opt s i (l/K 1 ) (6) 

T-£7 y y*W>i&3Etf*tto t%h. 
[0 0 3 8] ZZX\ 01X14, *(5)t#6fcftfc, ft 

JlwttiEllIBSOi^fc, is^yf-fcattsaMMt** 
4>^flHI^)iai«»T»i=Sr<, ffecDT?:/^^ 

SBor^y^-fcfcwt, i#Btf5issii«fl»fek#ao 

ixT ! R hs T k R! £*u5>«HIMfl*«itf, 

80Ett«-:jW>5 £ fc tf*mt . 
[0039] H2HJII*3B2<?5i»*Srryo >y 

7Fttz.*yn7u-i-*-\>X'S>h. BBfcawc, 2-k 
h%&im>ti>nt.L, mix'&yyywm&ux'fo 

■fkorCfca. 2-1«7>"t7# : PS\ 2-2l47yT7 

a^sraM«ixtt«i«fc»«w-*fcft«» 1^7 

2-4tigfiHaS:, 2-5«afi«S 

^HS¥S*, 2-6tiatl^«¥H2-5-l*»fe^t^ 
$2-4-2~2-4-N4T<0^-^hj&H^fMfcfiSBtt4 
Wi2cr>Xj -yf-S:, 2-70St2~StN<?3*«#a2-5-2 
-2-5-N4-C<OV^-m*n6»^<^#*fBlWgfi«E- 
4-li:aNSM-6»3^-f «y**\ 2-8t4SB20-X-f »y 
f-2-6fc L<lil3m< «yf-2-7«r»g«2-4«OA*J 
K«W**4«X'f -y^£\ 2-9tiSlfiaStgEffiSI 
*QIK*, 2-l0tttSl*ltt*i»aW[aBSS:ftb1-. 2-11 

[0 04 0] HTlc, H3*57n-f>*-hfc:fl!-9T* 
(5) £#77 yf'ft-CSftS^Sr^f . 

[0041] a) ims<r>yyy^mimm2-3- 

1) *^ i# B <r>7y y f-«Sfi0» (2 -4 - i ) & 
S(S-21). £«fi#«:i£*IWC#tt¥&(2-5-l)i:3 
2cOX^f •yf-(2-6)fc®4<7DXW -y ^-(2-8) Zffi&? 
h. ^<mmzi.*)^ ftllfTfiLtzrtyt-fZRl^l 

tm ■ mm.mnmx®e>tihmmT<r>feb 



[0042]T 1 R i (7) 
ZZT. 2-3-l*£2-8fcfI*Sra4fc*>fca**S 

mm-htzMz^hmmm^Tyf-i-^mx'm^xa 

^l! : $<i^H5r@i.tL4a^T$>0> 2-3-1 

7t> %Knx4 -y^m^i^ -/yy^-i^mmm 
mfyy^ i wto^-niMgmmmzm&tzibX' 

[0043] (2) (DOJOSfcWLT, i#B<D75y 
f-coSft0SS(2-3-i)*^ l#B<977>-?-?>§fIlEl 
HK2-4-l)fclM-*ai6<S-22). £*>flM-fcasllHC 
^#g(2-5-i)tm30X-f>yf-(2-7)tm4 0^ 
4 -yf-(2-8-l) 9, Mlk' 

til ^ftS (ItefcTFOffiJ: . 
[0 044] TiRj (8) 
2-3-is&»t2-8(Cfi-^6j»4fcftlC«'«#a*ffl^-C 
v**tf>tt. (DwaAtRt-C*S. 4fcm4<7)X-f-y 
f-£JB^£<0«, 75yf-i<^ffiffi-*a>Vvro J &»£7' 
9yf-l<»33BIiaiMcai6fc«>TJ5*. Sfcfc»4*>;i 
-f ■y*2-7*JllH6*>tt, aflWOWrCfettSlOT:/ 

6fcft(ct4i3MtllI»(2-3- t)j&»4>a4>it$«*«0** 

[0045] (3) «(7)/«(8)*«ft*Uf, *(5)jWR 

[0046] (4) i-i+lk Li = Nk^«»4T'(l)~(3) 
MI0MW-<S-24). 

[0047] ±ie<k o^^n^ttiEet wrc 

*feiife««tMtt«:M*^'MiaEI»2- 11"C*75 

k*^**^*, %sm'7yyi-ffi<7)im ■ maw 
&*§&kms%w&x°mmix^&zkiz%&. -ror 

6. *ffi'Hfc:J:S«SEIll»T*4, 2Mgtfflv^fi#*ffl 

v^-c«aEffl*«»*fcA. ae*fci;7;^-f at«qe 

[0048] 
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% s ttt7'a'y'?mX'hh. B»iH40l3B£fflVvttt 
b. E4tfc^T, 4-K-itf)i(l£i£N,i:ffl&){ii#B 

x-hh. i-utryf-t^i. A-zaryTi-m^z 
Ktxmmt%iEzm&iz>micr)A4 y?-*, 4-3 
wwi^ 4-4«gfts^. 4-7 

-k(2£k£N- 1 , «4 - 5 - k*^ <7)ft-§- 54 - 4 

- k - 1 1 L < (i4 - 4 - k + \<r> \ \-ftdn b t&Mth m 3 <r> 

XA •y-far, 4-6-k(2^kgN-l,Wi^St)ti4-5-k- 
1#> <o<7)ft-^ i: 4 - 5- k + 1 f> <7)ff^ V vfiu5>£4 - 4 
-kb$ffif&m2nxA -yf-Sr. 4-8&4-6iL<«:4 
-lbA-A^m^h%A<T)XA -yf-£. 4-9te*Hf{4 
fflftIE€«g[E]&£. 4-l0l#ifittflHj®iag|I]g&£« 
4rf. 4-lH«^W«»llISS$-lS45-f. 
[0 04 9] jyTtC 05<O7n-^-^-h^-5t5? 
(5) £#75 

[00 50] (1) i=lt Li^^Z^X^Kh. Z<7) 
mStt, imBcr>7yyJ-t2%BcD77yi-CDmc0l8. 

jEffl£**s. im<D?yyi-0)mmm(A-i-i) 

frt>2m%<7)77 >^,gfIII]&&(4-4-2) Cft^£il 
h. £^**&*Rfc4H»*R(4-5-l)fc»2«).X 
-f y f- (4-6-2) fc*4tf>*4 y+tWktl. ZCO® 

C005 1]T 1 R 2 (9) 
dT, 4-3-lfrM-4-2W&#*iS*fc*>fc#«# 

* a fc» t«u»BH £ r y^^o^ iron v vc 

^OftSttORHfcBiT L4 4-3- 

i*»^>4-4-2tc» < hmte'm<mmx'<r)xmm^z 

ftLX <i~&£o fc»i£t* . 4rtt^8W>Jl 

•c, ryy^\<nmmmc r >mz^vy^3<nm.mm 

/£46*C443aMl« 1 (4-3-l)*>fej»<5)tl6flt^O**« 

[00 52] (2) 2#S<oy5V^-(7)jMft(IIS8(4-3- 
2)*»<5> l#B^7?>'f-0»illB<4-4-l)fcfl»& 
HIS. £<3«*£ia*li{fc#tt#R(4-5-2>fc*3tf> 
y ^-(4-7-2) tmicoxA v f- (4-8-1) £51561- 

h, z.<rMmz£*), ft&z^tvv? *~?i:m^i 
km ■ mffiEm»®szxi®t>tihmmT<?>mt 



[0 0 53] T 2 Ri (10) 
4-3-2*»fe4-4-ltfi^£a4fcAfc4Hft^aS:fflV^ 

rv^wti, {\)<nmfktmtx'h&. ttzmsoxA 
f - 1 osfnawfl&cr ?yf3 a£fiW38&<&8tf& 

[0 0 54] (3) £(9)/5*(10) £**>*».(** i=»lfcl 

fc*£*)5*(5)a*3W><<>*u r^yf^wr^yf-ifc 
[0055] (4) aaci-i+ii-f*. §#«t-fc[si« 

t (1) fc (2) £ < •) il-f b , (1) fc (2) 
[0056] 

T 2 R 3 (11) 
T 3 R 2 (12) 
CiT*(ll)/(12)J:i), 2#gW5V*tC*r-*-|>3 
#a<7>y7 >-f-<7)1£EiI£3<#>& £ § . 

[ 0 0 5 7 ] (5) iaRKtSQE«*fflV^)SS*ff dfcft 
fctt. h&imn7'yyrtW$kLiz&7yyi-<m. 

*»7yy+b*t&. H 2 ,i = rs(9)/rt(io)j fcH 

3.2 = r ^(ii)/^(i2)j t-rbks ztibcomMk* 
m^x lgmryyT-imbit^ 3msco7yy 

[0058] 

H3 , 1 = H 2 ,1 • H 3 , 2 

= {T ! R 2 /(T 2 R, )> • <T 2 R 3 /(T 3 R 2 )( 

=T, R 3 /(T 3 R, ) 

= (R 3 /T 3 )/(Rj /T, ) (13) 
[0 0 59] (6) ULhiO, iy7y^<0«!iEffl(i, i- 
l7?>'*fc*W4i#B08aE*Hi, l - 1 fc> l^^y 
f-KJWSi-lSa^ttiElHi.! , 1 lz£>0$!hlZb 

[0060] 

H i, 1 "Hi- 1,1 ■ Hi, i- J 

= {TiRi-! /(T iM R t )> ■ fti-t Ri/CTiRi-i )> 
=T t Ri/diRj ) 

= (R i /T i )/(R 1 /T, ) (14) 
[0061 ] ±I5«0(5SJ: O^^ii^fitEllt 

btfX'thtzto, mw.ftx-y'yyi-fficnwm ■ 
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gmmmx-h -> ismmwz.mh z<r> 
toco. *4 >v*oywmzu-\frt>2\zmmhzt 

[0062] H6{i*%BHOHi:Sfl<^fi0l<O«tB&^^ 
•*-7o v ?Erca*. BT7kBI8liE!60liI»*fflv^tt 

5. E6fc8WC, 6-K-icOidSi^N, i:ffiR)|*l# 

6-2«;7yT-H;:*tUT 
tSSr. 6-4t45Wl«S-. 6-5ttatt#afc. 6-6J46-5 

IW h*MXA 6-7(i6-5-l~6-5-N^-C 
cO <,vf it** h co m S 6 - 4 - 1 k SOW * HI 3 m 4 
•y^-Sr. 6-«46-6«>L<tt6-74:6-4*SSBM-*»4 

[0 0 6 3] JUTfcs B7tf)7a— f^-Mcfie-sta 
(5) £#75 y-HSfc^fcSi&fl^t. 

[0064] (1) l#Scoy5V^«0j*{f[IIS&(6-3- 
l>*><9i*awr5>'f-<0gfiEI»(6-4-i)fcS^*iS 

zm^i'£&mzim^m6-5-i)bm2(Dz 

IE««*llI»'Cfl4>*l*«ttJaiTO«i:**. 
[00 6 53 T t Ri (15) 
ZZX\ 6-3-lM-Aizm^imifzMzm.^t 

0. ci^^fc^iig^ifc^EBtoSffiv* 
;KOft»fiW«ll*iBi.-CL*5fe«>-C» l 5, 6-3-1 

*»«-7fc:*j< im^m^mmx'commft^rizni 
xi"<-ii'*&<i-&xoizmmt?>. tom&sknRim 

fc. 7-f £fflV^<0U;. T'^V^-lO^ftft 

^&7 r 9>'f-l^I*T«««EI»J=ai6fcrt'C**. 3 

BI&^ftSfcftfcte&fiEBl (6-3-l)*>£>&£>ii 
£ fi^*>* 2-§fTri> £ k k =5: h t:#>Xb h . 



[0 06 6] (2) i§acO77yf-<0j*{t[I]S&(6-3-i) 
*><o 1 m%<r>7y yf-OgfSEB (6-4-1) U:fl#£8 
4. £<0*^£S4Rte4H8*8(6-5-i)kai3*>.* 
4 7f-(6-7)kSS4<7>;U 7^(6-8- l)£ili|-f S. 
^(OS!!S»cJ:0. 5fe«5k*^L/oA-7^-^5-fflv^kl 

[0067] TiR, (16) 
6-3-i(i=2^)fr4>6-7fcS**B4fc»fca«¥a 
£JBvvt^S*)li, (DtfjaAkHtTfcS. 4fc»3 

SS4<0X4 7-7-SrfflV^coii, afi+<05JSTttTyr 
ifcfcfcttafflSR(6-3-l)#feafc:fc*«**)*$r 

gitr*. c k a^k flrftfcft-c** . 

[0 0 68] (3) *(15)/*(16)**»#ltf, 5S(5>*« 

£ft£>it. yyyi-icoryyi-ii.zn-thWEmm 

[0 06 9] (4) i-i+lkU=Nk#S£T(l)~(3) 

mm**. 

[0070] ittt(=. ftfefifcaoEttkafcwfeiut 
r^y^cnw^ ■ ftmmmiEZft o z t wit 

ft, WWT^9^ffllI««ll- fiiffll^ s '5:v^i:^ 
WOrttJBTjiMrLTv^ikfc**. i<^l»Wfc*J^ 

X\t. jS«+tffl^Sfi-f-*fflv^«QE«**«>*fc 

S^tt^k'ftfflidt^lgk^l.. 
[007 1]-*, m*lTtotm%)i<nT)U3VXJ>Z 

m^x7yT*r<7Tv-mft%ith%&\z\,i&m 

I?. i*^c0ftIEfi$:-etl-e f tlffiiJ«=*ftS^ftO7o 
-^-hfcjjrf. (DWP-rfcJSV^t, 5C(15)^1 

r, OTft^T-4^A>fii.Siia5co^(o«aEffl&^fti. 

Clkt^TfcS. 

[007 2]Ri/R! (17) 
mW.\Z. (2)<0;l—rfcfc^T, je(16)5rl#B~N#i 

[007 3] Ti/T, (18) 
[0074] lE9li»*Jl8<omB&S:^-r7o 7 ^HT 
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^1-^C07n-f-v- bThl. 09(C«^T, 9- 
K-iOi(lSiSH.i:ffl»UN#I^5yf-t«a$it 
l%fo%$k*3?i><7)b?h. ttz, H9t^SfLTV»4 

fcWttft^Wrifijfcfcfo-ffco-ca*. 9-iliryft 

»i*»l<0X-f iff-*. 9-3(4i£iW8£. 9-4(4^ 
flflS£\ 9-«i9-5-lj&»i»tf>@#&9-4-lj&>fc9-4- 
N4?«^WI:l(|W6|l2®X'f 9-7149 
-5-i(2SBSN)3&»4>fl)«**9-4-ii:«iW4lll3W 
*-f -yf-5:, 9-8J49-6L K 149-71: 9-4*«8W-* 
84 9-9J4«fiffl^ffi}13tlI18&£.9 
-10(4*&|ftltt««ISEHtEI»S-**>-r. 9-lll4**rflt 

[ 0 0 7 5 ] OTIC, Hl<W)7 0-f-ir-H=fl6->-Cit 

(5) >f-tsT%tbhifmzifrr. 

[0 0 7 6] (1) l9E0)75>*a8l13fflH9-3- 
l)fr6i(l£i£N)*ia7?y*-a!E{IBR(9-4-l) 
KfI^-£i*S. £<0***Si6IRfca*#R(9-5-l) 
fcJfS2*>*-f •yf-(9-6)fcgl4C9;*'f 

[0 0 7 7] T t Hi (19) 
ZZX\ 9-3-lfrfc9-6fc«^£jS*fc*>fc4HK#& 

wtt&tito&iijwm* ry^i-^mx-m^ »t a 

0. £<0ffi^**<&44Sm*&l:SeEH<0g«K 
/l^iFSttOKHfcJBiTUSdfcftTrft 1 ). 9-3-1 
#4>9- 6{=fe < I) fl^(4H^OilfrC'^ftft-t fc» I 
Tl"^Htfi<f*J:3WRje*-*. #tt#K*)JUW9 

fc. vf-efflvisou:. 7*?v*i*>aMiflr 

£{C^4cD;U-y^$:fflV^<?)i4. aflWaXflKtitti 
T14Tyx-7-it'gH?ni.m^<0^*^-CftO, « 

jEffl*aft*fcttti4afi0» 1 (9-3-1) *»4>s»fe*i 

[0 0 78] (2) k(l^k^N)Sacoy7y^<7)jllltlHlSI 
(9-3-k)*fel#B07*?y*Og<IIIIB<9-4-lc)fc 
fl»*a*. £«flM-*a*IW:4Htt*R(9-5-k>i: 
JB20^-f-yf-(9-7-k)i:^aaM-4. ^OJ0a(c4 

[0079] T K R k (20) 
9-3-k*»fe9-7-kKflM-taS4fc«)t:4H»¥a*fflV^ 
■cv^ioti, (i)«iii:Htt k Jbi. 4fc»3<o^ 



[0080] (3) i— kHc+lfcU-H, k=Nfc& 
(2)«rt*9£"f. 

[0 081 ] (4) 5^(20) fcfcWCk-lfcLT, *(19)/ 
SCGO) £$*b& b VTae&mhtM . 

[0 082 3 T, Ri/(T! R, )=Ri/R, (21) 
*(21)»i 1 *B*>7*9 yf-fcSW* it Btf>7*5 V+9i 

[0 083] (5) *(l9>k*(20)fc*JV^T. k-i(fc« 
U k-i^lO**)««*t3«(2(»/^C(19)t«ft«t 

[0084] TiRi/(Tj Ri)=Ti/T, (22) 

5t(22){4 1 #a 5 y-f-csw* i* yf-w 

[ 0 0 8 5 ] (6) S(21)/*(22) i fc -CfilTW 

[0086] 

)/(T,/T! )=T, R,/(T,R l ) 

=H, (23) 

■rtrfcfc, *(5)jWR*>4>*u /5yfi^7yfil: 
[0087] fi^C JJB&fficJEJ: 9#fc*lfcttiMi: 
yf-ttfc**U £0>«£JlivvCjS©£fT£l4\ 7U- 

ttfx-z&titb. ssnw^xf-iaoSH • efflux 
ffljwsa ■ mmm&'fto zbtn-% s. 
0 . m^^^JEmxammmxh -> jumboi 

[0 088] *(21h (22)c^**^t^S4 

3(c H9^«tii6oflifi£t[5ia{^ ms&tsm 

*7*5^f-ja*K07*7>'fi4, iMftft^gey?^ 
<n%maMzimz-t&m.zt^x^ht:#>. s$ 

[0089 ] 
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[Hi ] *%mnMS3&m?bb. 

[03 ] 02t«6oTtSQEffi*««>SfcA^)7o-f-v 

[04 ] *»WO«!l<^at«07'av^Hr*6. 
[05] H4fcfiS-»TttM*«ft*fcrttf57D-f-fr 

[06 1 *»W»JKfca*0«ft«<oya y?0?*S. 
[07] 06^c$oT^^€£^S*:* , ><>57o--?-^> 
-^£S;fot. 

[08] H6Kfi6-5TttE«*«»4feft«>J3*07D- 
f-V— h£:&bf . 

[09 ] *wB«iefcg!iwiaftf*07*n -v imx-hh, 

[01 0] H9tfto-CCQE€*««>6fcft<07n-f- 
[011] 7l^-7>'T^fcttLm : g6<F5rSll • ftffl 

[01 2] fi!#^Cffi0S&S-St;b-f0T-;fc.&. 

(0 1 3 ] Wf^rTTt -r yri^-7yT7-$rTDDi/ 
[01 4] *mzmmmttiz®muc:i%>£<7)mft 

i-i ryft 

1-2 2HI ■ ft®*HfflllK 

1-3 mm 
1-4 gftia 

1-5 m 

i-6 mmnmmnmm 

1- 7 ftntttmaMLEiR 

2- 1 TVt^ 

2-2 7yTi-£tnxmEt%mmmi&mi<r) 
2-3 mm 

2-4 §{1$ 
2-5 

2-6 2-5-l*»<->*)fi^£2-4-2~2-4-N4?0H* 

W^Sif^f i>3S2?>;W -y^ 

2-7 2-5-2-2-5-HtX'ff)\,yftLi)^^ff){E^-i2 

-4-lfctS8W4l(!3<0^-f 

2-8 2-6tL<J42-7fc2-4t!BBW4j|l4«X-fy 

* 

2-9 |gig{jiffl^iEii««[IlS§ 

2-10 ^ifiitt$ijffliaff[iis* 
2-n mwmn®& 
4-1 ryr-f 



4-2 7>T+iz*iLx&mt%mmmz.&%i<o 

*>f -yf- 

4-3 gflDS 

4-4 sum 

4-5 tftt^g 

4-6-k(2gkSN-l,k{i^) 4-4-k'^y)<|#K** 
IX. 4-3-<k-l)a»fc*>ffl»fcL<tt4-3-(k+l)a» 
&W«#^1Yu^ffl4*fc^r*SI2tf>.X'f yf- 
4-7-k(2£k£N-l,k«4S3&) 4-3-k*^<7)ff-fSr4 
-4-(k-l)^ &SWi4-4-(k+l)A^Vv#fij&>/\ 

4-8 4-2fcL<tt4-7fc4-4£S«W 1.14(0^ v 
f- 

4-9 ®sffiffl«aE<i«jnii» 
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